Altered pain-related behaviors and spinal neuronal responses produced by s.c. injection of melittin in rats.
Recently, we have reported that following s.c. injection of a solution containing the whole bee-venom (BV; Apis mellifera), into one hind paw of a rat, the experimentally produced honeybee's sting, the animal shows altered pain-related behaviors and inflammation relevant to pathological pain state. To see whether melittin, the major (over 50%) toxic component of the BV, is responsible for the above abnormal pain behavioral changes, the present study was designed to investigate the effects of s.c. melittin on either nociceptive behaviors in conscious rats or spinal dorsal horn neuronal responses in anesthetized rats. In the behavioral surveys, s.c. injection of three doses of both melittin (5, 25 and 50 microg) and BV (10, 50 and 100 microg) into the posterior surface of one hind paw of rats produced an immediate tonic nociceptive response displaying as persistent spontaneous paw flinching reflex. Similar to the BV test, the melittin response was also monophasic and dose-dependent in terms of both intensity and time course. As an accompanied consequence, both heat and mechanical hypersensitivity (hyperalgesia and allodynia) and inflammatory responses (paw swelling and plasma extravasation) were induced by s.c. melittin injections. In the electrophysiological recordings, s.c. injection of the same three doses of melittin into the cutaneous receptive field produced an immediate, dose-dependent increase in spontaneous spike discharges of spinal dorsal horn wide-dynamic-range (WDR) neurons which are believed to be responsible for the spinally-organized nociceptive flexion reflex. The melittin-induced ongoing spike responses are similar to the behavioral flinching reflex in terms of both duration and frequency. Furthermore, the responsiveness of the WDR neurons to both heat (42 degrees C, 45 degrees C, 47 degrees C and 49 degrees C) and mechanical (brush, pressure and pinch) stimuli was significantly enhanced by s.c. injection of melittin shown as a leftward shift of the stimulus-response functional curves. Taken together, the present results suggest that melittin, the major toxin of the whole BV, is likely to be responsible for production of the long-term spinal neuronal changes as well as persistent spontaneous nociception, heat/mechanical hypersensitivity and inflammatory responses that are produced by experimental honeybee's sting.